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initial deformation stage of the hybrid impact absorbing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] When impacts, such as the body of an automobile, are 
got, this invention relates to the effective member for hybrid mold impact absorptions, in order to absorb 
this and to secure safety. 
[0002] 

[Description of the Prior Art] As for the structural member which served as the energy absorption 
member used for an automobile etc., the light-gage [ being produced by carrying out ] cross-sections 
member, such as welding, is used in the steel plate. 
[0003] 

[Problem(s) to be Solved by the Invention] For coexistence of improvement in the collision safety of an 
automobile, and lightweight-izing, after reinforcement was secured to the structural member, a light 
weight and high energy absorptivity were required, but in the conventional structural member, in order 
to increase the amount of energy absorption, it was coped with by the increment in the board thickness 
of a steel plate, high-intensity-izing of a material, change of a cross-section configuration, etc., 
consequently there was a problem of being easy to lead to the increment in weight. Moreover, if an 
energy absorption property can be improved without making maximum load increase to an impact 
absorption in a deformation initial stage, it is dramatically effective from the field of the compatibility of 
collision safety. 

[0004] then - while this invention improves a light weight and endergonic - deformation - the first 
rank - it is offering the member for hybrid mold impact absorptions which enabled control of the 
increment in the maximum load in a story. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, a summary of this 
invention to the interior or the exterior of a metal load member tubed in an arbitration configuration 
which consists of a light-gage metal plate To said metal load member, prepare space and a core material 
which is an energy absorption member of an arbitration configuration which consists of composite 
material is fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid 
mold impact absorptions make said core material generate progressive crushing, and it was made to 
absorb striking energy. Maximum load in an initial deformation phase of said member for hybrid mold 
impact absorptions is characterized by configuration equipped with an increment control means in a 
maximum load value of said member for hybrid mold impact absorptions so that it might fall from total 
value of maximum load of said metal load member and said core material. 

[0006] To the interior or the exterior of a metal load member tubed in an arbitration configuration which 
consists of a light-gage metal plate To said metal load member, prepare space and a core material which 
is an energy absorption member of an arbitration configuration which consists of composite material is 
fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid mold 
impact absorptions make said core material generate progressive crushing, and it was made to absorb 
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striking energy. Maximum load in a deformation initial stage of said member for hybrid mold impact 
absorptions It is characterized by configuration equipped with an increment control means in a 
maximum load value of said member for hybrid mold impact absorptions so that it might control by 
adjusting timing which maximum load of said metal load member and said core material generates. 
[0007] To the interior or the exterior of a metal load member tubed in an arbitration configuration which 
consists of a light-gage metal plate To said metal load member, prepare space and a core material which 
is an energy absorption member of an arbitration configuration which consists of composite material is 
fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid mold 
impact absorptions make said core material generate progressive crushing, and it was made to absorb 
striking energy. By controlling both said metal load members and said core materials, or one of 
maximum loads It is characterized by configuration equipped with an increment control means in a 
maximum load value of said member for hybrid mold impact absorptions so that maximum load in a 
deformation initial stage of said member for hybrid mold impact absorptions might be controlled. 
[0008] for the increment control means of said member for hybrid mold impact absorptions in a 
maximum load value, use a tailored blank material which made it be crush in a metal load member and 
prepare a bead and a metal load member optimize reinforcement and board thickness, make the length of 
a core material short or longer than a metal load member, change a trigger angle of a core material, 
make a core material into a cone configuration, and adjust fiber orientation of a core material be 
independent, or [0009] which be what be characterize by compound configuration either. It is 
characterized by filling up space of said metal load member and core material with foaming resin. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing below. It is the configuration which consisted of composite material, established space in the 
interior of the metal load member 2 which consists of light-gage metal plates, such as a steel plate or 
aluminum, as drawin g 1 shows as a basic configuration of the member 1 (henceforth the member for 
impact absorptions) for hybrid mold impact absorptions by this invention to said metal load member 2, 
and fixed to it the core material 3 which is an energy absorption member. The cross-section 
configurations of said metal load member 2 are arbitration, such as a square shown by circular [ which is 
shown by drawin g 2 ], the piece hat form shown by drawin g 3 , drawin g 4 , and drawing 5 , or both hat 
form of ****. In addition, although the graphic display abbreviation is carried out, to the metal load 
member 2, space may be established in the exterior of said metal load member 2, and a core material 3 
may be fixed to it. 

[001 1] Although FRP is suitable for said core material 3, it is not limited to this and should just be a 
suitable composite material for energy absorption. Moreover, although the configuration of a core 
material 3 is carrying out the graphic display abbreviation besides circular [ which is shown by drawin g 
2 , drawin g 4 , and drawin g 5 ], H form shown by drawin g 3 , and the cone configuration shown by 
drawin g 6 , it is a configuration of arbitration, such as a square. 

[0012] It is also the indispensable requirements for this invention that this core material 3 prepares space 
and is fixed to the metal load member 2 as mentioned above. This is because each deformation field of 
the metal load member 2 and a core material 3 cannot be secured when a core material 3 is stuck to the 
metal load member 2 and it fixes, so it is hard to become a target member for hybrid mold impact 
absorptions. 

[0013] Although the graphic display abbreviation is carried out for prepare space to the metal load 
member 2 and fixing said core material 3, you may make it support by the weak support member at the 
suitable gap of the direction of an axis, and the space of the metal load member 2 and a core material 3 
may be filled up with foaming urethane resin 4 like drawin g 2 and drawin g 3 . 

[0014] The above-mentioned member 1 for impact absorptions can be welded by the metal load member 
2 which consists of a light-gage metal plate, and can also secure rigidity. In order that the progressive 
crushing 6 may occur in a core material 3 and a core material 3 may compensate lowering of the average 
load of the metal load member 2 by this when it shifts to buckling distortion 5 as this metal load member 
2 generates maximum load and drawin g 7 shows, the high amount of energy absorption is obtained to 
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the board thickness of said metal load member 2. The progressive crushing 6 of said core material 3 is a 
gestalt for which a core material 3 deforms [ gestalt ] into inside-and-outside both sides or either of those 
in the shape of curl, and goes to the travelling direction of Load F according to Load F, as shown in 
drawin g 7 , and it absorbs energy according to deformation of this letter of curl. 

[0015] Since it has space between said metal load member 2 and the core material 3 and direct contact is 
prevented, each deformation field of the metal load member 2 and a core material 3 is securable, and the 
effect of controlling the deformation behavior of the metal load member 2 and a core material 3 in what 
filled up this space with foaming urethane resin 4 is demonstrated as it is the above-mentioned. 
Moreover, since it acts in the direction in which the foaming urethane resin 4 and the core material 3 of 
a filler maintain the cross-section configuration of the metal load member 2 also not only to the time of 
axial compression but to bending, it is hard coming to generate local deformation, and the high amount 
of energy absorption can be expected. 

[0016] This invention is that the maximum load in the initial deformation phase of said member 1 for 
impact absorptions was equipped with the increment control means in a maximum load value of the 
member 1 for impact absorptions so that it might fall from the total value of the maximum load of said 
metal load member 2 and said core material 3 in the above-mentioned member 1 for impact absorptions. 
Moreover, it is having had the increment control means in a maximum load value of the member 1 for 
impact absorptions so that it might control by adjusting the timing to which the maximum load of said 
metal load member 2 and said core material 3 generates the maximum load in the deformation initial 
stage of said member 1 for impact absorptions. Furthermore, it is having had the increment control 
means in a maximum load value of the member 1 for impact absorptions so that the maximum load in 
the deformation initial stage of said member 1 for impact absorptions might be controlled by controlling 
both said metal load members 2 and said core materials 3, or one of maximum loads, it is independent to 
use the tailored blank material which made for it to be crushed in a metal load member and to prepare a 
bead as the means and a metal load member optimize reinforcement and board thickness, to make the 
length of a core material short or longer than a metal load member, to change the trigger angle of a core 
material, to make a core material into a cone configuration, and to adjust the fiber orientation of a core 
material either - or it is considering as a compound configuration. 
[0017] 

[Example 1] Drawin g 1 is the configuration which shows the example 1 of this invention, made the 
length L2 of a core material 3 shorter than the length LI of the metal load member 2, and formed the 
trigger angle theta of the taper configuration 7 in the end face of the core material 3 by the side of the 
stroke side W. After maximum load occurs in the metal load member 2 by making the length L2 of a 
core material 3 shorter than the length LI of the metal load member 2, deformation of a core material 3 
starts, and load generating of a core material 3 is delayed in this example 1 with the trigger angle theta 
of the taper configuration 7 of the end face of a core material 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To the interior or the exterior of a metal load member tubed in an arbitration configuration 
which consists of a light-gage metal plate To said metal load member, prepare space and a core material 
which is an energy absorption member of an arbitration configuration which consists of composite 
material is fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid 
mold impact absorptions make said core material generate progressive crushing, and it was made to 
absorb striking energy. A member for hybrid mold impact absorptions characterized by configuration 
whose maximum load in a deformation initial stage of said member for hybrid mold impact absorptions 
was equipped with an increment control means in a maximum load value of said member for hybrid 
mold impact absorptions so that it might fall from total value of maximum load of said metal load 
member and said core material. 

[Claim 2] To the interior or the exterior of a metal load member tubed in an arbitration configuration 
which consists of a light-gage metal plate To said metal load member, prepare space and a core material 
which is an energy absorption member of an arbitration configuration which consists of composite 
material is fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid 
mold impact absorptions make said core material generate progressive crushing, and it was made to 
absorb striking energy. Maximum load in a deformation initial stage of said member for hybrid mold 
impact absorptions A member for hybrid mold impact absorptions characterized by configuration 
equipped with an increment control means in a maximum load value of said member for hybrid mold 
impact absorptions so that it might control by adjusting timing which maximum load of said metal load 
member and said core material generates. 

[Claim 3] To the interior or the exterior of a metal load member tubed in an arbitration configuration 
which consists of a light-gage metal plate To said metal load member, prepare space and a core material 
which is an energy absorption member of an arbitration configuration which consists of composite 
material is fixed. When said metal load member shifts to buckling distortion, it is the member for hybrid 
mold impact absorptions make said core material generate progressive crushing, and it was made to 
absorb striking energy. By controlling both said metal load members and said core materials, or one of 
maximum loads A member for hybrid mold impact absorptions characterized by configuration equipped 
with an increment control means in a maximum load value of said member for hybrid mold impact 
absorptions so that maximum load in a deformation initial stage of said member for hybrid mold impact 
absorptions might be controlled. 

[Claim 4] An increment control means in a maximum load value of a member for hybrid mold impact 
absorptions according to claim 1 to 3 Tailored blank material which made it being crushed in a metal 
load member and preparing a bead and a metal load member optimize reinforcement and board 
thickness is used, Any of making the length of a core material short or longer than a metal load member, 
changing a trigger angle of a core material, making a core material into a cone configuration, and 
adjusting fiber orientation of a core material, or a member for hybrid mold impact absorptions 
characterized by independent or compound configuration. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/1/2004 



Page 2 of 2 



[Claim 5] A member for hybrid mold impact absorptions according to claim 1 to 4 characterized by 
filling up space of said metal load member and core material with foaming urethane resin. 
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DRAWINGS 
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[Drawin g 8] 
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[Drawin g 10] 
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